. Subjects Studied and Their Clinical Data Fig. 1 . A plasma disappearance curve for Na24. The curve was approximated by a sum of the 3 slowest exponentials.
After above considerations, the plasma disappearance curve was approximated by a sum of the 3 slowest exponentials in order to make the mathematical analysis simple. This approximation almost coincided with the observation except for a few minutes immediately after the injection of Na24. The plasma disappearance curve of the tracer will be represented by a sum of 3 2 parallel models as shown in Fig. 2 . One of the parallel models ( Fig. 2 [b] ) indicates a model in which the kidneys are assumed to comprise a compartment. However, calculated sodium content in compartment 2 by this model was much larger in quantity than the estimated content for sodium of the kidneys in the present experiments. This model does not seem reasonable for the simulation of sodium metabolism. Accordingly, it is considered that urine is excreted directly from compartment 1. The other models in Fig. 2 are also examined in order to choose the most suitable model for analysis.
In the parallel model indicated by a) in Fig. 2 , the transport of Na24 into and out of each compartment may be described by the following differential equations,20),22)- 25) where Qi is the amount of Na24 in compartment i, and kij is the rate constant as described in Fig. 2 .
In the same way, the series model will be described by the following equations, 20 If we designate the amount of non-radioactive sodium in compartment i with the symbol S1, S1 will be obtained by the product of the volume of compartment 1 (V1) and the plasma sodium concentration.
When the system is in steady state, the flow of sodium into and out of each compartment may be constant.
Therefore, The calculated values of k01u) for all cases are close to those of k01 with a few exceptions (Table II) . It is, therefore, inferred that the extremely small quantity of Na24 usually escapes by extrarenal routes and diffuses into the non-exchangeable pool.
RESULTS

A. Plasma disappearance curve
The mean plasma Na24 concentrations, expressed in percentage of the total injected dose, were plotted against time on semilogarithmic graph (Fig. 5) .
The values in Group B and C were significantly lower than those in Group A over the whole period of observation. Therefore, it was inferred that the sodium space was increased in edematous and uremic patients. The values in Group C seemed to be smaller than those in Group B, but the difference was not significant. The shapes of plasma disappearance curves resembled relatively each other in all groups. However, the intial rate of decline of the curve was slower in the uremic group than in the other 2 groups.
B. Sodium space
Since the amount of Na24 retained in the body may be approximated by the difference between the total injected dose and the amount of Na24 excreted in the urine, the sodium space, namely the distribution volume of Na24, can be determined by dividing the amount retained in the body by plasma Na24 concentration at any time.
The apparent sodium spaces at every blood sampling moments were calculated and averaged for each group (Fig. 6) . The sodium spaces expanded very quickly during the first 2 or 3 hours, then more slowly from 4 to 10 hours, and insignificantly after about 12 hours.
The time course curves of the sodium spaces in both edematous and uremic groups were qualitatively similar to that of normal group, but it was evident that the sizes of the sodium spaces in Group B and C were greater than in Group A during the whole period. processes were much greater than those excreted in the urine. The rate constants for loss of Na24 from compartment 1 by irreversible processes (k01) were compared with the rate constants for urinary Na24 excretion (k01u)) as shown in Fig. 9 . As expected, the difference between k01 and k01.u) was significantly greater in the above 3 cases than in the remainder (p>0.05). 
